The feasibility was studied of in situ hybridisation using chromosome specific DNA probes on paraffin wax embedded normal and malignant tissues from different organs. Both isolated nuclei and 5 .m sections were used in in situ hybridisation experiments with biotinylated repetitive DNA probes specific for the centromeric regions of chromosomes 1 and 17. The hybridisation results were visualised with peroxidase-diaminobenzidine. The optimal pretreatments with sodium thiocyanate and pepsin were experimentally defined for the different tissues.
A third technique for the study of cytogenetic changes in solid tumours is in situ hybridisation using chromosome specific DNA probes. DNA sequences can be detected in interphase nuclei ("interphase cytogenetics")6 as well as in metaphase spreads, thereby obviating the need to culture tumour material. A limitation of interphase cytogenetics is that it only generates information for those chromosome regions to which the probes can hybridise. Application of interphase cytogenetics has been described for solid tumours of bladder,78 breast,9 stomach,'0 and brain."1
In all these studies nuclei isolated from fresh tumour material were examined. Studies on paraffin wax embedded tissues have so far been restricted to tissue sections of bladder carcinomas'2 and testicular tumours.'3 14 A disadvantage of the use of 5 or 10 gm thick tissue sections is that the number of hybridisation signals per nucleus will be an underestimation of the actual copy number of the target chromosome because a significant number of nuclei will be truncated. This was elegantly shown by Hopman et al, who found that the number of signals per nucleus increased with section thickness.'2 Interphase cytogenetics on tissue sections at best gives an impression of the highest copy number that can be present in a certain subpopulation.
For an accurate assessment of the copy number of a chromosome, intact nuclei can be isolated from 50 pm paraffin wax sections and used for interphase cytogenetics. Parallel sections of 5 gm can be used for histopathological identification of the specific tumour tissue areas, which can then be removed with a small, hollow corer for the isolation of tumour nuclei. '5 16 If interphase cytogenetics could be used routinely on paraffin wax embedded material this would imply that archival tumour material could be (re-)studied for possible chromosomal abnormalities. As the histopathological grading of this material and the clinical outcome is usually known, potential correlations with the chromosomal aberrations might be studied relatively easily. 
Methods

PREPARATION OF NUCLEI SUSPENSIONS AND BUCKET-SLIDES
The preparation of a suspension of single nuclei was essentially performed, as described by Hedley et al. 3 In short, 50 pm paraffin wax sections were dewaxed and rehydrated. The tissue was treated with 0 5% pepsin (P-7000 Sigma) for 30 minutes at 37°C in 0-01 M or 0-2 M HC1 and centrifuged. The pellet was washed with distilled water and resuspended in 3 ml of distilled water; after sedimentation for a few minutes at 1 x g the supernatant, which contained single nuclei in suspension, was transferred to another tube. After this procedure the nuclei were fixed in several changes of a mixture of 70% ethanol. Then a few drops of the fixed nuclei suspension were added to 1 ml of 70% acetic acid and centrifuged on to glass slides cleaned with ethanolether for 10 minutes at 135 x g using a bucketcentrifuge.'7 To remove dirt the slides were dipped in 70% acetic acid for 15 seconds. The slides were allowed to dry overnight. The next day they were washed for one hour in phosphate buffered saline (PBS) and then for one hour in distilled water. The slides were dehydrated and stored at room temperature until use within one month.
PROBES AND BIOTIN LABELLING
The probes used in this study were specific for the (peri)centromeric regions of chromosome 1 (pUCI 77) '8 and 17 (p17H8 formamide/2 x SSC (pH 7 0) at room temperature. They were rinsed in 4 x SSC/0.05% Tween-20 and preincubated with 4 x SSC/ 5% non-fat dry milk. Immunological detection consisted ofthree consecutive incubations of30 minutes at 37°C: avidin-D (1 in 100), biotinated polyclonal goat-anti-avidin (1 in 100), and avidin-peroxidase (1 in 100) in 4 x SSC/ 5% non-fat dry milk. After washing in 4 x SSC/0-05% Tween-20, PBS, and 50 mM TRIS-HCI (pH 7-4) the slides were incubated in the dark for 10 minutes at room temperature with a solution of 0 05% diaminobenzidine, 0 05% H202, 1 mM imidazole in 50 mM TRIS-HCI (pH 7-4). The slides were counterstained with Mayer's haematoxylin, dehydrated, and embedded with Fluoromount (BDH, England).
Results
ISOLATION OF NUCLEI
The isolation of nuclei following the Hedley procedure resulted in different yields of individual nuclei for the different tissues. As this was probably caused by differences in cellularity of the sections, the number of 50 pm sections of the various tissues used for isolation was adjusted. The percentage of nuclei which attached to the glass slide after the bucketcentrifuge spin depended on the coating of the slides and the fluid in which the nuclei were centrifuged. Optimal combinations are: 70% acetic acid with ethanol/ether cleaned slides and 70% ethanol with poly-L-lysine coated slides. The loss of normal nuclei from the glass slides during the in situ hybridisation procedure was the same for each of these combinations and amounted to about 30% of the original number deposited. Because of its ease the first combination was used in further experiments. A remarkable difference between normal and tumour tissues was the fact that tumour nuclei which were isolated with 0 5% pepsin in 0-2 M HC1 detached from the slides during the hybridisation procedure, while An important disadvantage of using paraffin wax embedded tissue for interphase cytogenetics is the large variability that is introduced during the fixation process. Differences in fixation time, sample size, use of buffered or non-buffered formalin, and so on, will influence the hybridisation success rate. It therefore seems worthwhile for routine path- -4 ology laboratories to invest more effort in reserving at least part of the freshly obtained tumour material for interphase cytogenetics, instead of fixing the complete sample in formalin.
In conclusion, our results show that although interphase cytogenetics on archival paraffin wax embedded tissue is feasible, fresh tumour material is clearly still the first choice for the study of numerical chromosome aberrations in solid tumours. Establishment of routinely applicable in situ hybridisation protocols for interphase cytogenetics on paraffin wax embedded tissue requires further research. 
